Bipolar disorder (BD) is a major psychiatric disorder that is easily misdiagnosed. Patient adherence to a treatment regimen is of utmost importance for successful outcomes in BD. Several trials of antipsychotics suggested that depot antipsychotics, including long-acting first-and second-generation agents, are effective in preventing non-adherence, partial adherence, and in reducing relapse in BD. Various long-acting injectable (LAI) antipsychotics are available, including fluphenazine decanoate, haloperidol decanoate, olanzapine pamoate, risperidone microspheres, paliperidone palmitate, and aripiprazole monohydrate. Due to the increasing number of BD patients receiving LAI antipsychotics, treatment guidelines have been developed. However, the clinical applicability of LAI antipsychotics remains a global cause for concern, particularly in Asian countries. Expert physicians from Taiwan participated in a consensus meeting, which was held to review key areas based on both current literature and clinical practice. The purpose of this meeting was to generate a practical and implementable set of recommendations for LAI antipsychotic use to treat BD; target patient groups, dosage, administration, and adverse effects were considered. Experts recommended using LAI antipsychotics in patients with schizophrenia, rapid cycling BD, BD I, and bipolar-type schizoaffective disorder. LAI antipsychotic use was recommended in BD patients with the following characteristics: multiple episodes and low adherence; seldom yet serious episodes; low adherence potential per a physician's clinical judgment; preference for injectable agents over oral agents; and multiple oral agent users still experiencing residual symptoms.
BACKGROUND
Bipolar disorder (BD) is a major psychiatric disorder that is easily misdiagnosed.
1) It is a life-long illness characterized by recurrent and fluctuating episodes of depression and mania. 2) In addition to causing disability and functional impairment, 3) BD also increases all-cause mortality. 4) Antipsychotics are efficacious in treating BD in both adults and youths. Although lithium and anticonvulsants are the first-line treatments for BD, there is growing evidence in favor of atypical antipsychotics as efficacious treatment options.
5)

MAIN SUBJECTS
Insight into BD Patient Treatment Adherence
Patient adherence to a treatment regimen is of utmost importance for successful outcomes in BD. However, up to half of patients with BD are non-adherent or only partially adherent to antipsychotic treatment. 6) Non-adherence and partial adherence both also appear to play a significant role in BD relapse. Several antipsychotic trials suggested that depot antipsychotics, including long-acting first-and second-generation agents, are effective in reducing relapse in BD. 7) In the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) study, 74% of pa- tients with schizophrenia discontinued their prescribed drug use within 18 months due to either poor tolerability or lack of efficacy. 8) However, patients and their families may choose long-acting injectable (LAI) antipsychotics over oral formulations to decrease the frequency and severity of relapse, or for convenience. Gutiérrez-Rojas et al. 9) conducted a retrospective and naturalistic study consisting of patients with a Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) BD diagnosis, which suggested that avoiding a delay in diagnosis and enhancing treatment adherence might be important targets for reducing BD recurrence.
LAI Antipsychotics for BD Treatment
In the early years of antipsychotic drug therapy, it became clear that depot formulations of antipsychotic drugs, which can maintain therapeutic plasma levels for several weeks, could partially solve the problem of non-adherence. Although patients treated with second-generation antipsychotics showed moderately better therapy adherence than those treated with older drugs, long-acting formulations were also required for second-generation antipsychotics. 8) When patients were switched to the LAI form, objective clinical efficacy that exceeded that of oral atypical antipsychotics was observed in clinical studies (as per psychiatric symptom scores and relapse data). Further, patients accepted the LAI dosing, and experienced fewer extrapyramidal side effects. 8) Table 1 shows various available LAI options.
Fluphenazine decanoate
Fluphenazine decanoate is a first-generation LAI that has a relatively short duration of action. The initial test dose is 12.5 mg. Maintenance doses are in the range of 12.5-100 mg, given every 2-5 weeks. Doses that are substantially less than 25 mg every 2 weeks greatly increase the risk of relapse. 10, 11) 
Haloperidol decanoate
Haloperidol decanoate is a first-generation LAI for which it is possible to administer a loading dose so that no overlapping taper is required. Doses of around 100 mg every 4 weeks are likely optimal; relapse prevention is not improved by higher doses. Similar to fluphenazine decanoate, haloperidol decanoate is relatively inexpensive. 10, 11) Olanzapine pamoate
Olanzapine pamoate is a second-generation LAI. Clinicians in the United States who administer olanzapine pamoate must enroll in a national registry that documents the incidence of rare but serious adverse drug events, particularly orthostatic hypotension and post-injection delirium/sedation syndrome (0.1% incidence) at every injection. Patients should be observed for 3 hours after every dose, and oral medication overlap may be necessary in some cases. These monitoring difficulties and the expense may limit olanzapine LAI use, even in patients who are likely to benefit. 10, 11) 
Risperidone microspheres
Risperidone microspheres, a second-generation LAI, dosing usually begins at 25 mg or 37.5 mg, according to the dose of previously received antipsychotics. Supplementary oral antipsychotic treatment is required for 3 weeks after the first risperidone LAI (Risperdal Ⓡ Consta Ⓡ ; Janssen Pharmaceuticals, Inc., Titusville, FL, USA). Dosing is only licensed at 2-week intervals, although there is emerging evidence that monthly dosing might be effective.
11) The maximum licensed dose is 50 mg every 2 weeks. [10] [11] [12] 
Paliperidone palmitate
Paliperidone was approved by the United States Food and Drug Administration (FDA) for the treatment of schizoaffective disorder in 2009. For patients naïve to oral paliperidone or injectable risperidone, overlapping oral taper is necessary. 10, 11) Aripiprazole monohydrate FDA approved aripiprazole monohydrate LAI for the treatment of schizophrenia on February 28, 2013. To maintain therapeutic concentration, concurrent use of oral aripiprazole or other antipsychotic is recommended for 14 days. The available strengths are 300 and 400 mg. 13, 14) First-generation LAI antipsychotics are not approved for use in BD. Among second-generation LAI antipsychotics, only risperidone LAI has been studied and approved for BD maintenance treatment. Although firstgeneration LAI antipsychotics may be effective in reducing manic relapses, they may increase the risk of worsening depression. Further studies are needed in BD patients to determine the usefulness of new LAI antipsychotics, including olanzapine pamoate, paliperidone palmitate and aripiprazole monohydrate. 15) Risperidone is a benzisoxazole derivative atypical antipsychotic indicated for the treatment of bipolar mania. The efficacy of risperidone monotherapy for the acute treatment of mania has been demonstrated in several trials, which showed that risperidone monotherapy is superior to placebo and equivalent to haloperidol. 16) Evidence supporting the use of risperidone LAI for BD includes: several nonrandomized, open-label studies; one randomized, open-label trial; and two adequately powered randomized, double-blind trials. These studies showed that risperidone LAI was effective in preventing relapse during bipolar maintenance treatment. In double-blind studies, risperidone LAI was associated with reduced relapse rates, increased time to relapse, and greater control of clinical symptoms during maintenance treatment following initial stabilization, compared with oral medication treatment or placebo injection. 17, 18) Yatham et al. 19) were the first to employ a randomized design in a Canadian 6-month prospective open-label pilot trial. Forty-nine patients with BD I or II were treated with a mood stabilizer and an oral second-generation antipsychotic at baseline, and were then randomized to either continue their respective antipsychotic regimens (n=26) or to be switched to risperidone LAI (n=23). The switch-over to risperidone LAI did not cause significant changes in efficacy or safety parameters, indicating its therapeutic equivalence to oral antipsychotic add-on therapies. 8, 19) Similar results were found in various subsequent trials, which are summarized in Table 2 . 2, [17] [18] [19] [20] [21] [22] [23] [24] Two randomized controlled trials investigated the efficacy of risperidone LAI monotherapy for the prevention of treatment-emergent episodes in patients that experienced a manic/mixed index episode after successful stabilization on oral risperidone and who were then switched to risperidone LAI. Over 2 years, Quiroz et al. 23) compared risperidone LAI monotherapy against placebo injections in 303 patients who were stabilized for 6 months on risperidone LAI after a manic/mixed index episode. Most of the patients in the risperidone LAI group (77%) remained on the minimum dose of 25 mg every 2 weeks. In the risperidone LAI group, 42 of 140 patients (30%) experienced recurrence during double-blind treatment versus 76 of 135 (56%) in the placebo group. Patients in the risperidone LAI group were less than half as likely to experience a recurrence as patients in the placebo group. Time to recurrence for elevated mood episodes was significantly longer in the risperidone LAI group than in the placebo group, but time to recurrence for depressive episodes did not differ.
23) The second study was conducted in an enriched population by Vieta et al., 18) and included an olanzapine arm in addition to risperidone LAI and placebo arms to increase the assay sensitivity. Time to recurrence of an elevated (hypomanic, manic, or mixed) mood episode was significantly longer with risperidone LAI compared with placebo. There was no significant difference in time to recurrence of a depressive episode between risperidone LAI and placebo. However, olanzapine was significantly superior to both risperidone LAI and placebo in all primary outcome variables.
18)
Advantages and Limitations of LAI Antipsychotics
First-generation LAI medications are advantageous because medication delivery ensures the administration of the prescribed dose. Efficacy benefits are mostly due to the fact that the injectable form increases treatment adherence. However, there are important limitations to the long-term use of first-generation typical antipsychotics in patients with BD, including risk of extrapyramidal side effects and tardive dyskinesia, which may exceed that of patients with schizophrenia, and the potential for treatment-emergent exacerbation of depressive symptoms. 8, 25) Other disadvantages specific to LAI antipsychotics are complications at the injection site, such as nodules and indurations, muscle granulomas, fibrosis, abscess formation, and oil accumulation after repeated injections. These problems, which are observed in up to a quarter of patients, are associated with concentrated preparations, higher doses, larger volumes, weekly injections, and prolonged treatment. 26) Risperidone LAI, the only second-generation LAI antipsychotic approved for BD treatment, shows good tolerability across all studies. However, dose-related extrapyramidal effects, sedation, weight gain, and prolactin elevation may occur during long-term treatment.
15)
Acute Treatment vs. Relapse Prevention in BD
The goal of acute treatment in BD is to stabilize the patient's mood, whereas the goal of maintenance treatment is to prevent relapse. 27 ) Some frequently used FDA-approved agents for acute mania include aripiprazole, carbamazepine, divalproex, lithium, olanzapine, paliperidone, quetiapine, and risperidone. Agents used for bipolar depression include lamotrigine, lithium, modafinil, olanzapine plus fluoxetine, pramipexole, and quetiapine. FDAapproved agents for BD maintenance treatment include: aripiprazole, lamotrigine, olanzapine, and Risperidone
Ⓡ
Consta
Ⓡ as monotherapies; asenapine, oxcarbazepine, quetiapine, and ziprasidone as add-on agents to lithium or valproate. 28) Patients with poor adherence or those who will not accept long-term oral treatment are given a LAI formulation as the first-line treatment. BD patients for whom second-generation LAIs are an effective treatment are candidates for second-generation LAIs, either as monotherapy or combination therapy. First-generation LAIs are not recommended for maintenance treatment. When switching from an oral antipsychotic (first or second generation) to an LAI form, it is recommended to start with the oral antipsychotic for the length of time required to obtain an effective dose and good tolerance before switching to the LAI form.
29)
Treatment Guidelines
Various guidelines recommend the use of LAI antipsychotics for the treatment of BD. Some of these important international guidelines are summarized in Table 3 .
Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines
As per CANMAT guidelines for the management of patients with BD, 2013 update: "lithium, lamotrigine, valproate, olanzapine, quetiapine, aripiprazole, long-acting risperidone injection, and adjunctive ziprasidone continue to be first-line options for maintenance treatment of bipolar disorder".
30)
American Psychiatric Association (APA) guidelines Lithium and valproate have the best supportive evidence for maintenance treatment use, with possible alternatives being lamotrigine, carbamazepine, or oxcarbazepine. When patients are already being treated with a maintenance medication or fail to respond to initial treatment, the APA guidelines advise optimization of the maintenance medication, followed by addition of an antidepressant (i.e., lamotrigine, paroxetine, or bupropion). As these guidelines were originally published in 2002 and have yet to be updated, there is no mention of LAI antipsychotics as effective agents for BD treatment.
16)
British Association for Psychopharmacology (BAP) guidelines
For long-term treatment, lithium monotherapy should be considered, which is effective against both manic and depressive relapse, although it is more effective in preventing mania. If lithium is ineffective or poorly tolerated, other options to consider include aripiprazole, carbamazepine, oxcarbazepine, lamotrigine, olanzapine, quetiapine, or valproate, based upon the patient's clinical condition. Antipsychotics are prescribed for some patients in LAI formulations, as monotherapy or in combination with other agents. Risperidone LAI may be useful in poorly compliant bipolar patients at high risk of manic relapse.
31)
World Federation of Societies of Biological Psychiatry (WFSBP) guidelines
As per the 2012 update of WFSBP guidelines for the long-term biological treatment of BD: "different scenarios have to be examined separately: prevention of mania, depression, or an episode of any polarity, both in acute responders and in patients treated de novo. Treatment might differ in Bipolar II patients or Rapid cyclers, as well as in special subpopulations." Several medications have been identified as preventive against new manic episodes, whereas the current state of research into the prevention of new depressive episodes is less satisfactory. Lithium con-tinues to be the substance with the broadest base of evidence across all available treatments. [32] [33] [34] National Institute for Clinical Health and Excellence (NICE) guidelines According to NICE guidelines, long-acting intramuscular injections of antipsychotics ('depots,' LAIs) are not recommended for routine use in BD. They may be considered for people who were treated successfully for mania with oral antipsychotics, but have had a relapse because of poor adherence.
35)
Texas Medication Algorithm Project (TMAP)
These guidelines do not clearly mention the use of depot formulations in the treatment of bipolar disease.
36)
The Taiwan consensus of pharmacological treatment for BD
The Taiwanese Society of Biological Psychiatry and Neuropsychopharmacology (TSBPN) initiated the Taiwan consensus of pharmacological treatment for BD. The purposes of the consensus were to enhance international collaboration, research, and education. During the maintenance phase, Taiwan recommendation grade (RG-T) 1 includes: lithium, lamotrigine, valproic acid, and carbamazepine as monotherapy options; and lithium or valproic acid plus quetiapine, lithium plus divalproex, and lithium plus carbamazepine as combination/augmentation or adjunctive/add-on therapy. RG-T 2 includes risperidone LAI as a monotherapy or combination therapy due to the weight gain side-effect and because it is less efficacious in preventing depressive episodes.
37)
Expert Opinions from Taiwan
A consensus meeting, involving expert physicians from Taiwan, reviewed key areas based on literature and clinical practice. With an increasing number of BD patients receiving LAI antipsychotics, several treatment guidelines were developed. However, clinical applicability of LAI antipsychotics remains a global cause for concern, particularly in Asian countries. Therefore, the purpose of this meeting was to compile literature and clinical experiences from Taiwan and to put together a practical and implementable set of recommendations on how to use LAI antipsychotics in the treatment of BD. The recommendations cover LAI antipsychotic use, including target patient group, dosage, administration, and adverse effects.
The experts recommend using LAI antipsychotics in patients with schizophrenia, rapid cycling BD, BD I, and bipolar-type schizoaffective disorder. LAI antipsychotics are equally important for inpatients and outpatients. However, greater adherence and convenient usage makes them more important for outpatients with BD. LAI antipsychotic use is recommended in patients with: (1) multiple episodes and low adherence; (2) seldom but serious episodes; (3) low adherence potential as per a physician's clinical judgment; (4) a preference for injectable agents instead of oral agents; and (5) multiple oral agent usage and remaining residual symptoms.
The experts are of the opinion that LAI antipsychotics can be used both as a monotherapy and as an adjunctive therapy. Risperidone LAI is indicated as a monotherapy or as an adjunctive therapy to lithium or valproate for the maintenance treatment of BD I. Evidence supporting the use of LAI risperidone consists of several clinical trials that demonstrated its efficacy in relapse prevention. In a multicenter, double-blind, placebo-controlled study to show the effectiveness of risperidone LAI as a monotherapy, the inclusion criteria were adult patients who met DSM-IV criteria for BD I, and who were stable on medication or experiencing an acute manic or mixed episode. Time to relapse was delayed in patients receiving risperidone LAI monotherapy as compared to placebo. 12) Another multi-center, randomized, double-blind, placebo-controlled trial was conducted to show the effectiveness of LAI risperidone as an adjunctive treatment. The inclusion criteria were adult patients who met DSM-IV criteria for BD I and who experienced at least four mood disorder episodes that required psychiatric/clinical intervention in the previous 12 months, including at least two episodes in the 6 months prior to the start of the study. Time to relapse was delayed in patients receiving adjunctive therapy with risperidone LAI as compared to placebo.
12) The expert group was of the opinion that the inclusion criteria in these clinical trials may not always be applicable in clinical practice. In clinical practice, LAI antipsychotics can be used for patients with recurrent episodes and in patients experiencing the acute phase and who are unwilling to use oral agents.
The attending experts agreed that dosage and administration of LAI antipsychotics should follow the results of clinical trials and prescription information. Based on clinical judgment, some patients may need a lower initial dose or longer injection interval. According to the expert's clinical experiences, a steady clinical state can still be maintained even after dose and/or interval modification. If a patient is more prone to extrapyramidal symptoms (EPS) based on his/her medical history, initiating treatment with lower dose LAI antipsychotics is appropriate. The expert group was of the opinion that the injection interval for home care patients should follow the prescription information (i.e., 2-week interval for risperidone LAI). On the contrary, for outpatients, a longer duration injection interval may be used (e.g., 3-4 weeks for risperidone LAI) with a higher dose. This modification is based on the experts' clinical experience; its validity is unknown at present. However, although dosing is licensed only at 2-week intervals, emerging literature evidence suggests that monthly dosing might be effective.
11) The experts also stressed the need for combining oral risperidone in inpatients while switching to risperidone LAI during the first 3 weeks. There is no need to combine oral risperidone in outpatients who are receiving steady maintenance treatment.
In a recent open-label, 28-week, randomized, controlled trial conducted on stable patients with schizophrenia treated with risperidone or olanzapine oral formulation, the oral risperidone dose was reduced by 50% at 4 weeks and then maintained. The results of this 6-month pilot study suggested that a 50% dose reduction could improve cognitive function in stable schizophrenic patients. However, there is a need to confirm the finding through larger scale trials with longer follow-up periods in schizophrenia, and the relevance of the findings in BD. 38) To manage common adverse reactions (e.g., EPSs) that arise during the post-switch period, experts indicate that risperidone LAI adverse events are generally the same as those with oral risperidone. Some experts point out that clinicians should proceed with caution in using risperidone LAI in BD patients, as BD patients are more prone to have EPS as compared to schizophrenic patients. If a depression episode occurs during risperidone LAI treatment, the experts recommend following the bipolar depression treatment guidelines. Reducing the dosage of risperidone LAI is not required.
The attending experts also discussed the fact that risperidone LAI has not been studied in children younger than 18 years, and that the long-term effects of risperidone on growth and sexual maturation should be evaluated further in children and adolescents. Doses should be similar for otherwise healthy elderly patients as for nonelderly patients. Elderly patients should receive special instructions on nonpharmacological interventions that help to reduce the occurrence of orthostatic hypotension.
12)
CONCLUSIONS AND FUTURE PROSPECTS
First-generation LAI antipsychotics cause high rates of extrapyramidal side effects and tardive dyskinesia, among other adverse effects, and potentially induce depression. Risperidone LAI, the only second-generation LAI antipsychotic recommended for BD treatment, has important advantages over first-generation drugs with respect to movement disorders. However, its use is complicated and its clinical utility is compromised by excessively delayed release. Further studies with the new LAI antipsychotics (e.g., olanzapine pamoate, paliperidone palmitate, and aripiprazole monohydrate) are needed in BD patients.
